ABSTRACT. Objective. Although there is a global concern about the increased use of psychotropic agents in children, most research literature originates in the United States and is based on figures from the first half of the 1990s. Also, few studies document the use of various types of psychotropic agents. The objective of this study was to investigate the use of psychotropic medication in children in the Netherlands and to determine whether this corresponds with previously reported figures from the United States.
T
here is a growing concern about the increasing number of children who use psychotropic medication. Major concerns involve the lack of evidence regarding safety and efficacy of the majority of psychotropic agents in children, in particular during long-term, and the possible overprescribing. 1, 2 The increased use of medication for attentiondeficit/hyperactivity disorder has been well documented. In the United States, the number of children who receive stimulants increased approximately 2.5-fold in the first half of the 1990s. 3 In 1995, approximately 2.8% of 5-to 18-year-old children in the United States and up to 1.2% of the 2-to 4-year-olds in the Midwestern Medicaid program were treated with stimulants. 3, 4 From 1992 to 1995, the absolute number of prescriptions for clonidine had increased approximately fivefold in the United States. 5 Although there is a global concern about the increased use of psychotropic agents in children, most research literature originates from the United States and is based on figures from the first half of the 1990s. Also, few studies document the use of various types of psychotropic agents. 2, 4 Especially in view of the documented increases, it is important to investigate the use of all types of psychotropic agents and to assess whether the reported figures from the United States are representative of those in Europe. Here, we present recent prescribing figures from outside the United States, based on 1995 to 2000 computerized pharmacy data of the northern part of the Netherlands. The specific aim of this study was to investigate trends over time of the use of all types of psychotropic medication and to evaluate in more detail the use of stimulants.
METHODS

Population
In the Netherlands, people register with 1 pharmacy and obtain all of their medication from that pharmacy so that a complete medication history is available in the database. Previous studies demonstrated that dispensing data from Dutch pharmacies offers an accurate survey of the use of prescription drugs. 6, 7 Drugs used during hospital stay (inpatients) and over-the-counter medication are not included. This study was performed with pharmacy dispensing data from the InterAction database, which is part of the collaboration between community pharmacists in the northern part of the Netherlands and the University of Groningen. The InterAction database comprises all prescriptions of approximately 120 000 people from 1994 to mid-2000. 8, 9 Registration is irrespective of any health insurance (including people who are not insured) and thus is representative for the general population. From 1995 to 1999, all children aged 0 to 19 years on January 1 were selected from the database. The total population estimates were based on general population statistics and the number of prescriptions for children in the database and ranged from 31 140 in 1995 to 37 670 in 1999.
Design
Psychotropic drugs were defined according to World Health Organization categories and comprised the following subgroups of the Anatomic Therapeutic Chemical (ATC) classification system 10 : stimulants (ATC group N06BA), antidepressants (ATC group N06A), antipsychotics (ATC group N05A excluding lithium), lithium (ATC group N05AN01), clonidine (ATC group N02CX02), and hypnotics/anxiolytics (ATC group N05B ϩ N05C). Anticonvulsants were excluded because the main use of anticonvulsants in children is in the treatment of epilepsy. For the same reason, all prescriptions with rectal and intravenous dosage forms and all prescriptions for the benzodiazepines clobazam and nitrazepam were excluded.
The study consisted of 2 parts. In the first part of the study, we looked at the major types of psychotropic agents. Prevalence and incidence rates were determined per drug group and year and were defined as the number of youths who had received any prescription (prevalence rate) or the first prescription available in the database in case of incidence rates for the type of psychotropic per 1000 youths in the population. To determine incident use, we used the year before the study period (1994) as a washout period; therefore, incident users had not had any prescriptions for the particular pscyhotropic agent for at least 1 year. For both prevalence rates and incidence rates, a 2 test for trend was performed. The extent of monotherapy was expressed for 1999 per drug group as the percentage of children who used the particular psychotropic agent without psychotropic comedication.
The second part of the study focused on the use of stimulants. First, for the years 1995 to 1999, the prevalence rates were calculated as stratified by age group (0 -4, 5-9, 10 -14, and 15-19 years) and gender. Second, the duration of stimulant therapy was analyzed using the Kaplan-Meier estimator. Stimulant therapy was considered to have been stopped when a child had not used stimulants for at least 180 consecutive days. To compare the duration of stimulant therapy over time, we divided the population into 2 subgroups: children who started stimulant therapy between 1995 and mid-1997 (n ϭ 98) and children who started between mid-1997 and 1999 (n ϭ 271). In both groups, the follow-up window was 2.5 years. Because data were available through mid-2000, the 180-day criterion for stopping was used in both groups. A log-rank test was performed to investigate a difference in the duration of therapy. All statistical analyses were performed using SPSS (version 9.0; SPSS, Inc, Chicago, IL). Table 1 shows the prevalence and incidence rates of all types of psychotropic agents for 0-to 19-yearolds from 1995 to 1999. Stimulants were used to the greatest extent (prevalence: 7.4/1000 in 1999), followed by hypnotics/anxiolytics (6.9/1000) and antidepressants (4.4/1000). Prevalence rates of stimulants increased from 1.5 per 1000 in 1995 to 7.4 per 1000 in 1999. Incidence rates increased significantly as well: from 1.0 per 1000 in 1995 to 3.4 per 1000 in 1999. Other smaller but statistically significant changes over time were the increased prevalence rates of antipsychotics and hypnotics/anxiolytics and the decreased incidence rates of clonidine use.
RESULTS
In the majority of cases, children received monotherapy (Table 2 ). Approximately 6% of the children who were treated with clonidine used a stimulant concurrently (data not shown). Table 3 shows the use of stimulants in more detail. For all years, the highest prevalence rate by far is found in the age group of the 5-to 9-year-olds (13.9/ 1000 in 1999), followed by the age group of the 10-to 14-year-olds (10.0/1000 in 1999). In the total study period, far more boys than girls received stimulants, but the difference declined. In 1995, the overall gender ratio (M:F) for 0-to 19-year-olds who were receiving stimulant treatment was 8.4:1; in 1999, it was 5.5:1. Figure 1 shows the duration of stimulant therapy for patients with a stimulant prescription between 1995 and mid-1997 (early group) or between mid-1997 and 1999 (late group). Half of the children had stopped medication within 9 months in the early group, whereas termination of drug therapy for half of the children of the late group did not occur for nearly 20 months. Comparison of treatment time in both groups showed a significant difference (P ϭ .03). 
DISCUSSION
The main finding of this study is that the use of stimulants in the Netherlands is substantially lower than that in the United States (3.2/1000 5-to 9-yearolds in 1995 compared with 28/1000 5-to 18-yearolds in 1995 in the United States) but that the sharp increase in the use of stimulants is present in both countries.
Limitations
The database is not able to detect loss to follow-up (eg, by moving). This means that children who are lost to follow-up are still counted as part of the total population. Although there is little mobility in the region of study, this might result in an underestimation of drug utilization. Another limitation of this study is that there are no data on diagnoses. Therefore, statements about the appropriateness of drug use cannot be made.
Prevalence and Trends Over Time
Our data show that stimulants were the most frequently prescribed psychotropic agents in 1999 (prevalence: 7.4/1000), followed by the hypnotics/ anxiolytics (6.9/1000) and the antidepressants (4.4/ 1000). Although a comparison with use in the United States is difficult because of methodological reasons, it can be said generally that Jensen et al 2 found the prescribed number of stimulants in the United States to be at least twice as high as antidepressants and hypnotics/anxiolytics. By comparison, the present study showed stimulant and hypnotic/anxiolytic rates to be nearly comparable. For a good interpretation of the use of antidepressants, it should be kept in mind that antidepressants also are prescribed to children for nocturnal enuresis.
The difference in prevalence of stimulant use between our figures and figures from the United States is striking. In 1995, approximately 28/1000 of US 5-to 18-year-olds used stimulants. 3 We found prevalence rates of 3.2/1000 for 5-to 9-year-olds and 1.3/ 1000 for 10-to 14-year-olds in 1995, which is approximately 10 times lower. Although we should keep in mind prevalence variations within the United States, 11, 12 our figures indicate that the use of stimulants clearly is lower than that reported from the United States. However, the increase in Dutch stimulant use agrees with the previously reported 2.5-fold increase in the United States 3 and also has been documented in Australia (3.4-fold from 1988 to 1993) 13 and Canada (4-fold from 1990 to 1995). 14 This shows that the increased use of stimulants is not limited to the United States.
Combined Drug Therapy
Although not generally supported by safety and efficacy data, combined pharmacotherapy has become a frequent practice in child and adolescent psychiatry. 15, 16 In the United States, 49% of children with attention-deficit/hyperactivity disorder received concomitant psychotropic treatment. 17 Our study shows that in the majority of cases, Dutch children are treated with only 1 psychotropic agent at a time. So another interesting difference with treatment patterns in the United States relates to the use of monotherapy in the vast majority of psychotropic therapy for children in the Netherlands.
Increase of Stimulant Users
In explaining the increased use of psychotropic agents and of stimulants in particular, several factors have been suggested: a heightened awareness of psychiatric disorders in children, resulting in more children starting drug therapy; an increase of girls being treated; and an increased duration of drug treatment. 3, 18 Our findings of an increased number of children starting stimulant therapy and a decreased gender ratio support these explanations. Moreover, in this study, using a longitudinal model, we were able to follow individual stimulant-treated children and were able to confirm reported findings from cross-sectional studies pertaining to the increased duration of stimulant therapy.
CONCLUSION
The prevalence of stimulant use in the Netherlands is substantially lower than that in the United States. Differences also existed with regard to the use of other psychotropic agents and combinations of psychotropic agents. However, in both the Netherlands and the United States, the use of stimulants has increased. Prevalence variations may reflect regional variations in clinical practice styles. 12 Some have suggested a difference between British and American practices, and our findings indicate that this is the case for the Netherlands as well. 19, 20 The findings emphasize that data from 1 country are not sufficient to characterize current trends in the prescription of psychotropic drugs for children and adolescents.
